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Abstract We describe a rapid extirpation of a strong

population of globally threatened butterfly, Colias myrmi-

done, from the White Carpathians, Czech Republic. The

area is renowned for a high plant and insect diversity

associated with savannah-like Carpathian meadows, tradi-

tionally managed by mowing once a year and subsequent

autumn grazing. Although many meadows fell victim to

land consolidation schemes in the 1970s and 1980s, over

2000 hectares have been preserved in a dense network of

reserves. The reserve management practised since the mid-

1990s has consisted of uniform machine mowing of entire

areas and this was further accelerated after accession of the

Czech Republic to the EU, when agri-environmental

schemes (AES) required two cuts per year. This starkly

conflicted with the life history of C. myrmidone, because

both spring and autumn cuts interfere with larval devel-

opment. Despite intensive surveys, only five and then two

C. myrmidone individuals were seen in the area in 2005

and 2006, respectively, rendering the species effectively

extinct. Conservation authorities failed by neglecting early

warning signals issued by amateur entomologists, and

by ignoring the basic tenets of conservation of insect

diversity, such as the need to maintain heterogeneity of

resources. Unless AES provide for this crucial aspect of

habitat suitability for invertebrates, they may turn from a

great hope into a massive failure.

Keywords Endangered species � Habitat quality �
Landscape management � Natura 2000 � Seminatural

grasslands

Introduction

The ecological integrity of European seminatural grass-

lands depends on traditional, non-intensive land use such as

light grazing or hay-making. The last few decades have

brought about two interrelated trends: agricultural intensi-

fication and land abandonment, both causing severe

declines of grassland insects, including butterflies (Erhardt

1985; Thomas 1995; Maes and Van Dyck 2001; Van

Swaay 2002). Available options to halt the declines are,

first, the establishment of reserves managed to mimic

traditional land use, and second, financial incentives for

environmentally sensitive farming. The second approach is

increasing in importance with growing awareness that

reserves covering only relatively tiny areas of land will

gradually lose species due to isolation of small populations

(Wallis De Vries et al. 2002; Wenzel 2006). Environ-

mentally benign management is supported across the

European Union by the Agri-environmental schemes

[AES] that are steadily increasing in area of lands included

(Kleijn et al. 2006). Combined with reserve networks, AES
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are viewed by many as a hope for biodiversity of European

grasslands (Fox et al. 2006).

In this contribution, we warn that the hopes associated

with AES may be misplaced if schemes’ provisions for

grassland management fail to meet the requirements of

threatened species; or, in more general terms, if they ignore

basic ecological knowledge on how species persist in

managed landscapes. We describe a rapid extirpation of the

Danube Clouded Yellow, Colias myrmidone (Esper, 1780)

(Pieridae), a globally threatened butterfly protected by the

EU Habitat Directive, from its former stronghold in the

White Carpathians, Czech Republic. Our warning is not

entirely new. Several authors have argued that grassland

management not maintaining diverse vegetation architec-

ture may threaten sensitive Lepidoptera (Balmer and

Erhardt 2000; Warring 2001) and that some approaches

supported within AES may not be compatible with the

well-being of threatened species (e.g., Anthes et al. 2003;

Johst et al. 2006). Several papers also expressed a scepti-

cism over the efficiency of AES for conserving biodiversity

(e.g., Kleijn et al. 2001; Kleijn et al. 2006; Whittingham

2007). We contribute to the debate by documenting how

insensitive management of reserves, applied in concert

with inappropriately designed AES in wider surroundings,

brought to the verge of extinction a thriving population of a

globally threatened species during a period lasting less than

a decade. This has occurred in an area with one of the

densest reserve networks in Central Europe, one which

receives priority funding from both national and interna-

tional sources, and is nationally regarded as a model pro-

tected landscape. We believe that conservationists should

learn from this alarming story to avoid similar mistakes in

the future.

Methods

The globally threatened butterfly

The distribution of Colias myrmidone copies a forest-

steppe belt of Eastern Europe running from north–western

Kazakhstan through the Ukraine to the Pannonnian Basin

and Central Europe (Verhulst 2000; Kudrna 2002). Its

western historical limits reached to Munich and Leipzig;

the northern limit was near Königsberg/Kaliningrad. It has

been retreating in Europe since the first half of the 20th

century, disappearing from Austria and Germany (Freese

et al. 2005), Hungary (Z. Varga, pers. com.) and Slovenia

(Predovnik and Verovnik 2004). Van Swaay and Warren

(1999) classify it as threatened, Freese et al. (2005) docu-

ment an acceleration of the decline. A recent (Autumn

2006) inquiry among lepidopterists from Central and

Eastern Europe has revealed declines even further to the

east, and thus a global extinction threat (M. Dolek,

unpublished).

The butterfly is bivoltine (May and July–August), with

an occasional third generation. Although long popular

among collectors (cf. Grieshuber 2006), published infor-

mation on its ecology is scarce (reviewed: Kudrna and

Mayer 1990; Dolek et al. 2005). It inhabits warm regions

with mosaics of grasslands, orchards, sparse woodlands

and edges. The larval host plants are Chamaecytisus spp.

(Leguminosae); C. austriacus is used in the White Carpa-

thians. These plants are well-adapted to light grazing as

they readily re-sprout from dormant buds situated near the

ground. Dolek et al. (2005) studied egg laying of summer

(July) generations and found that females oviposit singly

on young non-flowering Chamaecytisus shoots, whereas

flowering shoots seemed to be avoided. Pupae are attached

to host plant shoots. The hibernating stage is young larvae,

which hibernate either attached to the host plants or in

litters (Weidemann 1995). Adult butterflies are strong

fliers, sharing this trait with all other representatives of the

genus Colias, but they do not behave as long-distance

migrants. The preference for the young host shoots, an

unpredictable resource, combined with good flight ability,

suggest a requirement for large areas of biotopes (cf.

Thomas 2000), within which females locate transient

oviposition sites.

Retreat in the Czech Republic is apparent from decline

of occupied grid atlas cells: 74 cells (11.1 · 12 km each)

were occupied before 1950; 34 in 1951–1980; seventeen in

1981–1994; and seven, all in the White Carpathians, after

1994 (Benes et al. 2002).

White Carpathian grasslands and their management

The White Carpathians (Bile Karpaty in Czech) are a hilly

(maximum alt. 970 m) chain formed by base-rich flysch

sediments, adjoining the Czech/Slovak border and pro-

tected as a Landscape Protected Area [LPA] (IUCN cate-

gory V) of 748 km2 (Fig. 1). The landscape consists of

villages in narrow valleys, steep slopes covered by decid-

uous woodlands, and grasslands on shallow slopes and

plateaux. Owing to the remoteness of the area, the region

was the last in the Czech Republic to be affected by the

communist-era land consolidation, and small private

farmers retained their land until the early 1980s. The

traditional land use has created and maintained mosaics of

meadows, pastures, small fields, orchards and woodlots.

Grasslands cover 20% of the LPA, mainly as savannah-

like ‘Carpathian meadows’, created by a gradual penetra-

tion of cattle grazing into light woodlands (Fig. 2). They

are famed for exceptional plants richness (Klimes 1995)

and extremely diverse Lepidoptera (Kralicek and Gottwald

1984). The traditional management alternated hay-mowing
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in early summer and subsequent light grazing (CHKO Bile

Karpaty 1997). This has receded from the 1970s onwards.

The more accessible sites gradually fell victim to excessive

fertilisation or even ploughing, whereas the less accessible

ones have been succumbing to succession. Concerns for

rare plants, such as orchids (Hlobilova 1985), triggered the

establishment of several dozens of reserves during the

1980s. The existing reserves now cover 2,457 ha in total.

Battling succession via mowing and scrub removal de-

pended on volunteer labour until the mid-1990s. For some

time, efforts lagged behind the need, because it was

physically impossible to manage hundreds of hectares with

minimum machinery and manpower. Understandably, LPA

administrators embraced increased funding from the na-

tional government (Departments of the Environment and

Agriculture), available from the mid-1990 onwards. The

funds have paid, e.g., for mulching of long-abandoned

tracts, machine-mowing of the reserves, and reseeding

some formerly ploughed tracts by local seed mixtures

(Jongepierova et al. 1994; Jongepierova et al. 2004).

Following the accession of the Czech Republic to the EU in

2004, European AES funds have provided for managing

even more land. Practically all the grasslands outside of

reserves have been rapidly brought under AES and the

same applied to the majority of land within the reserves, so

that only 14% (355 ha) of the reserve area is now (2006)

managed by the (Czech) Department of the Environment.

Monitoring of Colias myrmidone

There was no systematic butterfly monitoring in the White

Carpathians until recently, but the region has been well

covered by mapping records (Fig. 3). The Czech butterfly

atlas contains, for the seven cells still occupied by

C. myrmidone a decade ago, 2345 species-site records from

1995–2002 and a further 3,838 records from 1980–1994. In

2004–2006, a systematic survey was organised by the LPA

administration. Sixteen lepidopterists regularly visited pre-

assigned areas, recording all butterfly species and their

semiquantitative abundances on resolution of 1/16th of

atlas cells (ca 8 km2). Each such site was visited six time

per year in 2004 and 2005 and three times per year, but

intentionally during a putative C. myrmidone adult flight, in

2006. One of us (OC) carried out an additional focused

survey in 2005, repeatedly visiting all potential sites in

May and again in July–August. Finally, four locally resi-

dent colleagues (J. Holomek, V. Tomecek, FK, OK) sys-

tematically surveyed potential sites near their homes.

Results

Prior to 2002, the butterfly was recorded regularly in all

major grassland areas. It was not rare to observe several

dozens of individuals during a recording trip in the 1990s.

The last such observations took place from 2001 and 2002.

The subsequent systematic survey revealed a steep decline.

It collated 15, 842 records, but C. myrmidone was repre-

sented by just eleven records of total of 26 individuals in

2004 and one record of two individuals in 2006 (Fig. 3).

Fig 1 Positition of the White Carpathians Landscape Protected Area

[LPA] in the Czech Republic, and locations of all C. myrmidone
records in 1999–2006. Legend: thick line: state border; thin line: LPA

border; grey areas: woodlands; hatched areas: large (>50 ha)

grassland reserves (smaller ones not shown); empty circles: C.
myrmidone records 1995–1999; filled circles: C myrmidone records

2000–2004; filled squares: C. myrmidone records 2005–2006. In case

of repeated records from all three periods, the symbols refer to the

most recent one

Fig 2 Recent management of ‘‘Carpathian grassland’’ in the White

Carpathians (a) Savannah-like structure of meadows with solitary

trees and groves. Uniformly short sward after machine mowing is

well visible in the front (b) Narrow temporarily uncut strips as a

compromise implemented for invertebrates. In addition to being too

narrow, they used to be cut in late autumn until 2005
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Both 2005 and 2006 sightings were outside of reserves, on

an abandoned pasture near a village (Fig. 1).

Importantly, neither overall butterfly densities (as esti-

mated visually by visiting lepidopterists during the sys-

tematic survey) nor numbers of records paralleled the drop

in C. myrmidone numbers. They rather closely followed the

frequency of visits: note that the number of records in 2006

is approximately half of the number in 2004 and 2005, as

there were just three visits per site a year in the former

case, as opposed to six in the latter case. This consideration

excludes a possibility that the decline of C. myrmidone was

caused by some globally operating factor affecting all

butterflies. As the Czech–Slovak border dissects the White

Carpathians, the situation in Slovakia is of concern here.

PV has monitored the situation annually since 1982, vis-

iting all known sites four times each year. In 2006, eleven

sites were still occupied in western Slovakia, eight of them

in the (Slovak) White Carpathians. Only three White

Carpathian sites hosted abundant populations, defined as

>25 sightings per hourly visit, while only few individuals

were observed elsewhere. Slovakia lagged behind the

Czech Republic in application of the AES payments and as

a rule, the Slovak sightings were not from large, machine-

mown meadows, but rather from small, irregularly mown

and autumn-grazed lots near villages. It should be men-

tioned that the Slovakian slopes of the White Carpathians

are steeper and more densely forested than the Czech

slopes, and C. myrmidone habitats had always covered

smaller areas in Slovakia than on the Czech side of the

border.

Discussion

The grassland management practised on the Czech side of

the White Carpathians during the last decade, and partic-

ularly after the accession to the European Union, is starkly

incompatible with the life cycle and survival of Colias

myrmidone. While traditional scythe-mowing and light

grazing proceeded in a gradual and patchy manner, the

machine mowing practised since the mid-1990s cuts hun-

dreds of hectares during a few days. The valid provisions of

AES deviate even more radically from past practices.

Existence of the subsidies motivates farmers to manage as

much land as possible, including lots that would occa-

sionally lay fallow. For ‘meadow management’, the most

widespread scheme applied for grasslands, the provisions

require a minimum of two cuts per year and sets firm

deadlines for the operations. Similarly, provisions for

grazing prescribe minimum daily stocking of 0.4 livestock

units per hectare, too much if compared to the light grazing

of the past. The agency supervising all the schemes, the

Czech Agricultural Intervention Fund, applies a stringent

enforcement policy, imposing penalties, e.g., to farmers

who fail to cut >3% of each land unit. Farmers, in response,

cut every piece of land, including rough terrain, woodland

edges and vegetation below standard trees. The policy thus

produces a historically unprecedented homogenisation of

habitat conditions over entire landscapes.

Figure 4 summarises the conflicts with the life cycle of

C. myrmidone. June mowing executed within a few days

likely destroys entire cohorts of larvae dwelling on host

plants. The second cut concurs with the peak of summer-

generation flight, affecting oviposition opportunities and

removing nectar from large areas. Young Chamaecytisus

shoots sprout in early summer, i.e. after the first cut, and

remain sterile until the following year. Removal of the
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Fig 3 Summary of existing records of Colias myrmidone in the

White Carpathians, Czech Republic, after 1980. Note that data before

2001 refer to mapping records, the recorders were asked only for

‘‘periods’’ (1981–1994 vs. 1995–2001) and did not report quantitative

data. Data after 2004 were obtained during detailed survey and

include numbers of individuals seen
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Fig 4 Chart depicting likely effects of repeated whole-area mowing on developmental cycle of Colias myrmidone, and its host plant

Chamaecytisus austriacus, on Czech slopes of the White Carpathians
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shoots by second cut depletes the summer and generation

females of oviposition opportunities. Given that this man-

agement has operated for several successive years, the

decline of the butterfly seems unavoidable. Machine

mowing also reduces the width of transition edges between

meadows and woods, which represent an optimal for

C. myrmidone. It is also likely that modern drum mowers

affect Chamaecytisus more destructively than either man-

ual mowing or now-obsolete blade mowers. Ironically, the

underpaid volunteer work of the late 1980s and early 1990s

sustained a diverse habitat mosaic within individual

meadows more effectively than the richly subsidised

operations applied at present.

Uniform whole-area mowing affects other invertebrates

as well. Already in the 1990s, local entomologists com-

plained of decreasing densities of such insects as orthopt-

erans (Chladek 1998), advocating patchy rotational

mowing with some parts temporarily uncut (summarised:

Benes et al. 2002). LPA administrators largely dismissed

the warnings. Had they been more receptive, further

damages brought about by blind adoption of AES could

have been avoided. The only compromise was the hesitant

adoption of thin areas to be cut in late summer – which

might be the most damaging period for insects (Morris

2000).

In hindsight, the refusal to change the management

policy is somehow understandable. The administration was

mainly staffed by botanically-inclined persons who had

fought the accelerating succession a decade before. They

were doing their best to restore the species-rich grasslands,

fearing that compromising the policy could lead to funding

cuts. Moreover, academic research indicated that the policy

was successful, as reestablishment of mowing has benefited

many rare orchids (e.g., Jongepierova et al. 1994; Klimes

et al. 2000). The concerned entomologists were mostly

amateurs, equipped, at best, with observational data.

The administrators became more concerned when sev-

eral sites of community interest under the EU Habitat

Directive, aimed among others at C. myrmidone, were

proposed within the area (based on 1995–2002 data, pro-

posed in 2005) (Konvicka et al. 2004, Konvicka and Benes

2005). In that stage, however, most of the land was already

under AES, which represented a new hurdle preventing

management change, as AES contracts are signed for 5–7

years. Application of two EU policies – Habitat directive

and AES – thus stood in stark conflict.

Some may argue that there was no guarantee that a more

timely action would have saved the butterfly. It should be

kept in mind, however, that the situation differs within and

outside of the LPA. Outside of it, all potential C. myrmi-

done biotopes have already shrunk to tiny remnants,

unsuitable for a species with large area requirements. In

contrast, the White Carpathians still comprise a high

representation of seminatural grasslands within a dense

reserve network. The contrasting fates of C. myrmidone on

Czech and Slovak slopes of the White Carpathians suggest

that the declines were management-driven and could have

been avoided.

The whole case is indicative for several more general

issues in the conservation of seminatural grasslands. First,

improving the status of some plants issued a misleading

signal regarding the suitability of the management. Plants

extract all resources for growth from one spot and they

hence are less likely harmed by unifying management; this

might be a reason why they decline less rapidly than insects

(Thomas et al. 2004, Helm 2006). However, depletion of

insect populations may ultimately harm plants as well, e.g.,

by disrupting pollination services (Bloch et al. 2006).

Second, the effects of management applying modern

machinery may radically differ from essentially identical

operations (such as mowing) using traditional tools, be-

cause traditional and modern technologies operate in dif-

ferent temporal and spatial scales. Third, the administrators

ignored early warnings by amateur naturalists. It is a fact of

life that detailed ecological information backed by aca-

demic research may never be available for each endangered

species. However, amateur naturalists may have deep first-

hand knowledge of their favourite system, an expertise that

should not be ignored. Finally, the damage could have been

avoided had the management respected a first principle of

managing grasslands for invertebrates, the need for diverse

resources located in close proximity, best supplied by

heterogeneous, mosaic-like operations (e.g., Loertscher

et al. 1995; Thomas 1995; Morris 2000; Wallis De Vries

et al. 2002; Dennis et al. 2003; Ockinger and Smith 2006).

Mechanisms behind the need are being discovered at an

increasing rate (Ouin et al. 2004; Liu et al. 2006; Poyry

et al. 2006), but still remain neglected by both managers of

reserves and designers of large-scale environmental pro-

grams such as AES. Some elements of AES, as applied in

many countries, directly oppose habitat heterogeneity,

probably causing the weak biodiversity benefits disclosed

by Kleijn et al. (2006).

For all practical purposes, C. myrmidone is extinct on

the Czech side of the White Carpathians. It still survives on

the Slovak side of the chain and might recolonise the Czech

slopes, depending on re-establishing maximally sensitive

heterogeneous management of grasslands in both countries.

For global survival of the species, an equally high attention

should be paid to the still existing localities in countries

such as Romania and the Ukraine. Any intensification of

land use, even in the guise of (inappropriately designed)

environmental schemes, can quickly extirpate the species

there too. Wallington et al. (2005) demonstrated that it

takes decades before ecological knowledge passes into

environmental legislation. As the case of C. myrmidone

J Insect Conserv (2008) 12:519–525 523
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illustrates, extinctions can occur much faster. Insect con-

servationists should aggressively promote management that

maintains heterogeneity of resources. Otherwise, such

massive investments as AES may turn from great hopes

into massive failures.
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